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Fish stock assessment has been carried out in the
Winam Gulf of Lake Victoria using bottom
trawls (KUDHONGANIA and CORDONE,
1974; MARTEN et al., 1976; BENDA, 1981;
MULLER and BENDA, 1981), a catch assess-
ment survey on the artisanal fishery (RABUOR,
1988) and length-frequency analysis (GETABU,
1988; ASILA and OGARI, 1988). Very little sci-
entific information on the biology and ecology of
Rastrineobola argentea is available. The earlier
works of GRAHAM (1929); 9REENWOOD
(1966) were brief summaries covering all the
known fish species of Lake Victoria at that time.
The preliminary observations by OKEDI (1973)
on the breeding ecology and fecundity of
Rastrineobola in Lake Victoria may be consid-
ered as the pioneerig work on the biology and
ecology of the species in Lake Victoria. Recent
work on R. argentea includes those of WANINK
(1989); MANYALA (1991); CHITAMWEBWA
(1992); WANDERA (1992); KATUNZI (1992);
MANYALA et al. (1992) on the general biology
and ecology of the species in Lake Victoria.
MANNINI (1992) reviewed the characteristics of
R. argentea in Lake Victoria and compared it to




Correlation between total length (TL), fork length (FL) and standard length (SL) of Raslrineobola argentea ~ellegrin
1904) in the Winam Gulf of Lake Victoria indicate that FL = 0.92 TL - 0.74 and SL = 0.90 TL - 1.74. Length-weIght rela-
tionship of log-transformed data shows that the slopes of the regression lines were 3.06 to 3.22 for juveniles, 2.70 to 3.~5
for males and 3.24 to 3.71 for females. Thee slopes were significantly different between groups at at a =0.05. The Fulton s
condition factor (K) was highest in December (1.019-1.073) and March tApril (1.015-1.030) but lowest in J~ne (1:00-1.025)
for all stations. Significant differences between groups demands for the use of different growth models for Juverules: mal~s
and females especially for the von Bertalanffy growth equation which uses length-weight relationship. Obse~ed .cycl~c v~­
ations in condition factor suggests two peak breeding seasons for this species in the Winam Gulf. The praclIcallmphcatlOn
of these results in stock assessment using length-based fish stock assessment methods is briefly discussed.
The family Cyprinidae are known as typical
marine family. However, several members of the
family are lake inhabitants. Some of these lacus-
trine cyprinids have not only adopted a pelagic
way of life, but also their shape and silvery cam-
ouflage (GREENWOOD, 1966; WANINK, 1989)
resemble marine pelagic fish such as herring
(Clupea sp.). The pelagic cyprinids endemic to
some East and Central African lakes were previ-
ously placed in one genus, Engraulic-ypris, until
a revision by HOWES (1980). In Lakes Victoria,
Kyoga and Nabugabo, this group of fishes is rep-
resented by Rastrineobola argentea (Pellegrin)
according to the current classification by Howes
(op. cit.) and Chelaethiops sp. in Lake
Tanganyika which is of no economic value
(OKEDI, 1981B; WANINK, 1989). R. argentea
is locally known as "omena" in Kenya, "mukene"
in Uganda and "nsalali" in Tanzania (GRAHAM,
1929; GREENWOOD, 1966). The name "dagaa"
became popular in the early 1970s when a light
fishery for this species reached commercial sig-
nificance. The fishermen of Lake Victoria adopt-
ed this name from the clupeids of Lake
Tanganyika which were also caught by light
attraction (OKEDI, 1981A; 1981B; WANINK,
1989).
. . . ,
F i g . I . M a p o f W i n a m G u l f o f L a k e V i c t o r i a s h o w i n g
samplin~ s t a t i o n s .
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T h e d i f f e r e n t f o n n s o f l e n g t h m e a s u r e m e n t s w e r e
f o u n d t o b e r e l a t e d t o e a c h o t h e r b y t h e f o l l o w i n g
l i n e a r e q u a t i o n :
R E S U L T S
R e g r e s s i o n a n a l y s i s
L e n g t h r e g r e s s i o n a n a l y s e s
F L = 0 . 9 2 T L - 0 . 7 4
S L = 0 . 9 0 T L - 1 . 7 4
S L = 0 . 9 4 F L - 1 . 1 6 .
T h e r e s u l t s o f a l l t h e s e a n a l y s e s w e r e s u b j e c t e d t o
s t a t i s t i c a l t e s t s o f s i g n i f i c a n c e u s i n g o n e - w a y
a n d / o r t w o - w a y a n a l y s i s o f v a r i a n c e ( A N O V A )
b e t w e e n s e x e s a n d s t a t i o n s ( Z A R , 1 9 8 4 ) .
D a t a a n a l y s i s
R e g r e s s i o n a n a l y s e s
R e g r e s s i o n a n a l y s e s o f d i f f e r e n t l e n g t h m e a s u r e -
m e n t s ( S L , F L a n d T L ) w e r e d o n e b y t h e l e a s t
s q u a r e m e t h o d w h i l e l e n g t h - w e i g h t r e g r e s s i o n
w a s o b t a i n e d b y l o g L - l o g W r e g r e s s i o n t h e b y
l e a s t s q u a r e m e t h o d . T h e F u l t o n s c o n d i t i o n f a c -
l o r ( K ) w a s c a l c u l a t e d f r o m t h e r e l a t i o n s h i p :
t h e s u b j e c t i v e m e t h o d s o f B A G E N A L a n d
B R A U M ( 1 9 7 1 ) , H O P S O N ( 1 9 7 2 ) a n d H O P S O N
( 1 9 7 5 ) . T h e f e m a l e s w e r e i d e n t i f i e d a s h a v i n g
t h i n f l a t b r o w n t o g o l d e n b r o w n g o n a d s e m b e d d e d
i n t h e v e n t r a l c a v i t y , s o m e t i m e s s w o l l e n a n d y e l -
l o w w i t h c l e a r l y d i s c e r n i b l e e g g s ( H O P S O N ,
1 9 7 2 ; 1 9 7 5 ) . T h e m a l e s w e r e i d e n t i f i e d a s h a v i n g
t h i n s t r a n d s o f t r a n s l u c e n t t o w h i t e g o n a d a l m a t e -
r i a l e m b e d d e d i n t h e v e n t r a l c a v i t y b u t n e v e r f l a t ,
a c c o r d i n g t o t h e s a m e a u t h o r . T h e r e s t o f t h e i n d i -
v i d u a l s w e r e c l a s s i f i e d a s i m m a t u r e . F i e l d d a t a
w e r e c o l l e c t e d f o r a p e r i o d o f 1 2 m o n t h s ( f r o m
A u g u s t , 1 9 8 9 t o J u l y 1 9 9 0 ) . D a t a o n l e n g t h .
w e i g h t a n d s e x w e r e u s e d t o p e r f o r m r e g r e s s i o n
a n a l y s e s o n s t o c k s f r o m d i f f e r e n t p o r t i o n s o f t h e
G u l f .
" "
K I S i l
1 2 \ 0 0 0 0
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M o n t h l y s a m p l e s f r o m c o m m e r c i a l a r t i s a n a l f i s h -
e r i e s w e r e o b t a i n e d f r o m f i v e s t a t i o n s o n t h e
s o u t h e r n z o n e o f t h e W i n a m G u l f o f L a k e V i c t o r i a
( F i g . I ) . St~dard l e n g t h ( S L ) , f o r k l e n g t h ( F L )
a n d t o t a l l e n g t h ( T L ) o f e a c h f i s h w e r e m e a s u r e d
t o t h e n e a r e s t m m u s i n g a f i s h m e a s u r i n g b o a r d , i n
t h e f i r s t s a m p l i n g m o n t h ( A u g u s t ) . O n l y T L w a s
m e a s u r e d f o r s u b s e q u e n t m o n t h s . W e i g h t o f a l l
f i s h w e r e t a k e n t o t h e n e a r e s t 0 . 1 g u s i n g a t r i p
p a n b a l a n c e . E a c h i n d i v i d u a l w a s d i s s e c t e d f r o m
t h e v e n t r a ' i s i d e a n d s e x d e t e r m i n e d a c c o r d i n g t o
3 6 1 . 0 . M A N Y A L A , E . V A N D E N B E R G H E , S , D A D Z I E
T h e a i m o f t h i s s t u d y w a s t o e s t a b l i s h t h e r e l a -
t i o n s h i p s b e t w e e n d i f f e r e n t f o n n s o f l e n g t h m e a -
s u r e m e n t s f o r R . a r g e n t e a h i t h e r t o u s e d b y d i f f e r -
e n t r e s e a r c h e r s , t h e l e n g t h - w e i g h t r e l a t i o n s h i p
a n d F u l t o n ' s c o n d i t i o n f a c t o r i n t h e W i n a m G u l f
o f L a k e V i c t o r i a . T h e o b j e c t i v e o f t h e s t u d y w a s
t h e r e f o r e t o o b t a i n c o n v e r s i o n f a c t o r s f o r l e n g t h
m e a s u r e m e n t s , o b j e c t i v e g r o w t h f o n n s a n d e s t i -
m a t e b r e e d i n g s e a s o n s .
M A T E R I A L S A N D M E T H O D S










analyses were very high ( r2 = 0.90 - 0.99) while































Fig. 2. Correlation between total length (TL), fork length (FL) standard length (SL) of R argentea in the Winam Gulf.
Table 1: Correlation between total length (TL), fork length (FL) and .standard length (SL) of R. argentea
in the Winam Gulf of Lake Victoria.
Station Indep. Depenaent Coeff. ± SE Const ,2 n
variable variable
Sango TL FL 0.9 ±O -0.2 0.90 249
TL SL 0.8 ±O -0.3 0.90 249
FL SL 0.9±0 -0.4 0.90 249
Rakwaro TL FL 0.9 ± 0,01 -0.8 0.96 285
TL SL 0.9 ± 0.01 -0.8 0.96 285
FL SL 0.9 ± 0.01 -0.5 0.96 285
Obaria TL FL 0.9 ±O -1.0 0.99 238
TL SL 0.9±0 -4.0 0.99 238
FL SL 0.9 ±O -2.0 0.99 238
Ngegu TL FL 0.9 ± 0.01 -1.3 0.98 239
TL SL 0.9 ± 0.01 -1.3 0.98 239
FL SL 0.9 ± 0.01 -0.2 0.99 239
Luanda TL FL 0.9 ± 0.01 -0.6 0.98 220
TL SL 0.9 ± 0.01 -2.4 0.98 220
FL SL 0.9 ± 0.01 -2.7 0.98 220
The correlation between the different forms of
length measurements are shown in Fig. 2 while
the details of these regression analyses are given
in Table 1. The correlation coefficients in all the
3 8 J . O . M A N Y A L A , E . V A N D E N B E R G I - I E , S . D A D Z I E
T a b l e 2 . C o r r e l a t i o n b e t w e e n L o g T L a n d L o g W o f R . a r g e n t e a i n t h e W i n a m G u l f . S i m i l a r s u p e r -
s c r i p t s i n d i c a t e n o s i g n i f i c a n t d i f f e r e n c e s
F i g . 3 . A n e x a m p l e 0 1 l e n g t h - w e i g h t r e l a t i o n s h i p 0 1 K ,
a r g e n t e a i n t h e } V i n a m G u l f f r o m S a n g o .
L e n g t h - w e i g h t r e l m i o n s h i p
T h e m e a n l e n g t h - w e i g h t r e l a t i o n s h i p o f t h e
s p e c i e s f r o m e a c h o f t h e f i v e s t a t i o n s i s p r e s e n t e d
i n T a b l e 2 . T h e g r a p h i c a l r e p r e s e n t a t i o n o f l e n g t h -
w e i g h t r e l a t i o n s h i p i s s h o w n i n F i g . 3 b e f o r e a n y
t t a n s f o n n a t i o n a n d F i g . 4 a f t e r l o g - l o g t r a n s f o r -
m a t i o n . A n a n a l y s i s o f c o v a r i a n c e ( A N C O V A )
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F i g . 4 . C o r r e l a t i o n b e t w e e n L o g L a n d L o g W o f R . a r g e n -
t e a i n t h e W i n a m G u l f f o r s a m p l e s t a k e n f r o m S a n g o .
s l o p e s o f t h e r e g r e s s i o n l i n e s ( T a b l e 3 ) w h i l e
m u l t i p l e r a n g e t e s t , S t u d e n t N e w m a n - K e u l s
( S N K ) t e s t i n d i c a t e d t h a t t h e r e w e r e s i g n i f i c a n t
d i f f e r e n c e s b e t w e e n t h e s l o p e s f o r j u v e n i l e s ,
m a l e s a n d f e m a l e s b u t n o d i f f e r e n c e s w i t h i n s e x e s
f r o m d i f f e r e n t s a m p l i n g s t a t i o n s . T h e s e r e s u l t s
s u g g e s t t h e u s e o f d i f f e r e n t g r o w t h m o d e l s f o r t h e
t h r e e g r o u p s c o n s i d e r e d i n t h i s s t u d y .
L e n g t h - w e i g h t r e l a t i o n s h i p
6 . 3 2 4 *
L o g W = 3 . 6 0 L o g T L - 6 . 2 0
L o g W = 3 . 6 5 L o g T L - 6 . 4 1
L o g W = 3 . 7 1 L o g T L - 6 . 5 0
L o g W = 3 . 4 0 L o g T L - 5 . 6 0
L o g W = 3 . 2 4 L o g T L - 5 . 4 5
L o g W = 2 . 7 0 L o g T L - 4 . 6 9
L o g W = 2 . 8 1 L o g T L - 4 . 7 0
L o g W = 3 . 0 5 L o g T L - 4 . 9 0
L o g W = 2 . 9 4 L o g T L - 5 . 0 0
L o g W = 2 . 7 5 L o g T L - 4 . 7 6
L o g W = 3 . 0 6 L o g T L - 5 . 4 2
L o g W = 3 . 1 2 L o g T L - 5 . 6 0
L o g W = 3 . 1 0 L o g T L - 5 . 5 0
L o g W = 3 . 2 0 L o g T L - 5 . 8 4
L o g W = 3 . 2 2 L o g T L - 6 . 0 0
F ( 1 4 , 1 3 6 7 5 )
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rig. 5. Fulton's condition factor (K) ot K a.rgentelL wenic:a1
bars shows 2SD.
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Table 3. ANOVA of Fultons condition factor of R. argentea in the Winam Gulf of Lake Victoria
Month Sango Rakwaro Obaria Ngegu LuandLJ
August 1.015 1.011 1.011 1.024 1.015
December 1.073 1.048 1.020 1.024 1.019
January 1.048 1.011 1.019 1.017 1.017
February 1.021 1.013 1.011 1.019 1.016
March 1.036 1.035 1.045 1.025 1.028
April 1.015 1.023 1.024 1.030 1.029
May 1.015 1.023 1.024 1.025 1.027
June 1.000 1.023 1.002 1.025 1.022
July 1.013 1.028 1.013 1.022 1.020
F(4,32) 0.113 ns stations
F(8,32) 4.323 * months
Fultons condition factor (K)
The linear equations for the interconversion of
different fonns of length measurements deter-
mined by this study are close to those of
WANINK (1989) in the Mwanza Gulf of Lake
Victoria and had very high correlation coeffi-
cients. The sample size for the Mwanza Gulfwas
relatively small (45-52) while the large sample
size for this study (220-285) confinns these previ-
ous results. These values can thus be used to con-
vert one fonn of length measurement to the other
for comparison due to individual preferences in
the fonn of length measurements.
DISCUSSION AND CONCLUSION
There was an initial gain in condition, reaching a
peak in December followed by a decline up to
February. This decline was followed by a second
gain in condition reaching a peak in MarchiApril.
Thereafter, there was a general decline in condi-
tion up to July. Maximum K value recorded in
December was 1.074 while that of March was
1.052. The lowest condition recorded in June was
1.000 and July was 1.006. All stations showed a
similar pattern of relative condition factor by
months as shown in Fig. 5. Analysis of variance
indicated real differences in the Fulton's condi-
tion factor (K) in different months but there were
no significant differences between stations (Table
4). Weight measurements could not be taken











4 0 J . O . M A N Y A L A , E . V A N D E N B E R G l I E , S . D A D Z I E
A l t h o u g h n o v a l u e s a r e a v a i l a b l e f o r d i r e c t c o m -
p a r i s o n , t h e l e n g t h - w e i g h t r e l a t i o n s h i p s d e r i v e d
b y t h i s s t u d y c a n f o n n t h e b a s i s o f f u t u r e w o r k o n
t h i s s p e c i e s . I n f o n n a t i o n o n l e n g t h - w e i g h t r e l a -
t i o n s h i p s e r v e s t w o p u r p o s e s : a ) t h e f i r s t i s a
m a t h e m a t i c a l d e s c r i p t i o n o f t h e r e l a t i o n s h i p
b e t w e e n l e n g t h a n d w e i g h t s o t h a t o n e o f t h e p a r a -
m e t e r s c a n b e c o n n v e r t e d i n t o t h e o t h e r . b ) t h e
s e c o n d m e a s u r e s t h e v a r i a t i o n f r o m e x p e c t e d
w e i g h t - f o r - l e n g t h o f t h e i n d i v i d u a l f i s h w h i c h i s
u s e d i n t h e c a l c u l a t i o n s o f c o n d i t i o n f a c t o r
( D A D Z I E e t a I . , 1 9 7 9 ; D A D Z I E , 1 9 8 5 ) . F o r t h e
l e n g t h - b a s e d f i s h s t o c k a s s e s s m e n t m e t h o d s , i t i s
i m p o r t a n t t o c o n s i d e r t h e l e n g t h - w e i g h t r e l a t i o n -
s h i p i n t o t a l i t y b e f o r e a s s u m i n g i s o m e t r i c g r o w t h .
T h e e x p o n e n t i n t h e l e n g t h - w e i g h t r e l a t i o n s h i p
s e e m e d t o b e q u i t e h i g h i n t h i s s t u d y a l t h o u g h t h e
g r o w t h o f R . a r g e n t e a w a s a s s u m e d t o b e i s o m e t -
r i c b y W A N I N K ( 1 9 8 9 ) . S u c h a p a r a l l e l r e l a t i o n -
s h i p c o u l d b e a t t r i b u t e d t o s a m p l i n g e r r o r s i n t h i s
s t u d y . S i n c e w e i g h t o f t h e s p e c i m e n s w e r e n o t
r e c o r d e d f r o m S e p t e m b e r t o N o v e m b e r , t h e
o b s e r v e d c h a n g e s o n l y i n d i c a t e a g e n e r a l t r e n d i n
t h e F u l t o n ' s c o n d i t i o n f a c t o r . T h e o b s e r v e d
c h a n g e s i n F u l t o n ' s c o n d i t i o n f a c t o r c o u l d h o w -
e v e r b e a t t r i b u t e d t o d e v e l o p m e n t o f t h e g o n a d a l
m a t e ' r i a l d u r i n g o r j u s t p r i o r t o t h e p e a k b r e e d i n g
s e a s o n s . M a x i m u m c o n d i t i o n f a c t o r i n c i d e n t a l l y
f e l l w i t h i n t h e e s t a b l i s h e d r a i n y s e a s o n s f o r t h e
r e g i o n a n d o t h e r f i s h s p e c i e s i n L a k e V i c t o r i a
h a v e b e e n e s t a b l i s h e d t o b r e e d d u r i n g t h e s a m e
t i m e o f t h e y e a r ( O K E D I , 1 9 6 9 ; M A R T E N , 1 9 7 9 ;
M U L L E R e t a I . , 1 9 8 2 ; R I N N E a n d W A N J A L A ,
1 9 8 3 ; O C H U M B A a n d M A N Y A L A , 1 9 9 2 ) .
A C K N O W L E D G E M E N T
W e w i s h t o t h a n k t h e D i r e c t o r , K M F R I , D r . E .
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